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Supplement to:
G.D. Cooke and E.B. Welch. 2008 “Eutrophication of Tenkiller Reservoir, Oklahoma
and Effects on Water Quality and Fisheries”

This supplement to the above named report summarizes new data collected in 2008. The
inclusion of these 2008 data, with previous data in the report, clearly demonstrates that there has
been no improvement in the condition of Tenkiller Reservoir, and illustrates the effect of low
(2005, 2006, and 2007) and higher (1992, 1993, 2008) inflow water volumes on concentration of
phosphorus (TP) in the reservoir. Simply stated, when there is a lot of water coming into the
reservoir, there has been a lot of runoff from pastures treated with poultry waste, and P rich
water is carried further into the reservoir. The condition of the reservoir only appears to be better
in low inflow or drought years because less TP is exported from the pastures, and more TP
settles to the bottom at the upper end of the reservoir because the water flow rate is low.

This effect is illustrated (upper bars) in Figures 7 and 8 supplements as a metric called
water residence time (1), the volume of the reservoir divided by its inflow rate. Lower 1 values
(1992, 1993, 2008) occur with higher inflows and are associated with more runoff, less settling
of TP, and thus higher reservoir TP and chlorophyll. TP concentration is higher in reservoir
surface waters when the reservoir is more highly ﬂushedp} (Jones et al. 2008).

(ohort rucidence Eows)

Sampling and analytical procedures in 2008 were the same as described in the May, 2008

report. The data used for figures presented are included in the attached appendix.

The TP concentrations at LK-01 to LK-03, shown in Figure 7 supplement, were higher in
2008 than in 2007, 2006 or 2005, the three previous years for which data were collected by CDM
for this project. That was largely due to the higher inflow and shorter 7 in 2008. In fact, the TP
value at LK-01 in June 2008 (58 pg/L) was the highest observed since 1993 (see appendix). As
illustrated in Figures 7.1 and 7.2 supplements, TP was directly related to t at LK-04, but
inversely related to T at LK-01 and 02, the lacustrine stations. The 2008 values for LK-04 and
LK-01 are consistent with the previous data from the above report (Figures 7.1 and 7.2
supplements). Therefore, TP concentrations in the reservoir are to a large extent determined by
1, as well as by inflow concentration (Jones et al. 2008). That is because loss of TP from the
water column decreases with shorter 7, and the momentum of higher inflow volumes carries
incoming TP farther down the reservoir than is carried by lower inflow volumes. Also, shorter
water residence time means more TP-laden runoff from pastures. Consequently, the deep lake-
like zones (LK-01, 02) retain more TP in the epilimnion. Low inflow volumes (i.e., drought or
longer t), on the other hand allow for more TP to settle and be retained in sediment in the
transition zone (LK-03) or be transported down reservoir at depth, below the epilimnion.

The lower TP concentrations at LK-04, with higher inflows (i.e. shorter 1), may be due to
dilution of the TP load from bottom sediment (internal load), which would otherwise have more
time to accumulate in the water column at lower inflow volume (i.e., longer 7).

Chlorophyll concentrations were also relatively high in 2008, in response to higher
inflows (Figure 8 supplement). While chl was not always related to for all the data shown (e.g.,
chl was as high in 2005 as in 2008, despite a longer 7 in 2005), there was usually a consistent
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relation between TP and chl using all the data from Tenkiller, compared to a relation developed
from 146 Missouri reservoirs (Figure 6, May 2008 report). Therefore, much of the year-to-year

variation in chl can be ascribed to variation in TP,

Transparency in 2008 was not substantially different from that in 2007, but was less than
in 2005 or 2006 (Figure 9 supplement). Non-algal turbidity also affects transparency, especially

in high inflow years, so beside chl, that is some of the cause for low transparency in 2008.

Areal hypolimnetic oxygen deficit rate (AHOD) was higher in 2008, relative to most
previous years, and similar to that in 2005 (Figure 29 supplement). High inflow should carry in
more organic matter from external sources, as well as produce more algae in-lake from higher TP
concentrations, and, therefore, result in higher AHODs. There is some tendency for short T years
to have higher AHODs; e.g, mean AHODs for 2002, 2004 and 2008 were over 1,500mg/m? per
day, and they were short 7 years. However, the AHOD exceeded that rate in 2005, and that was
a long 1 year. Long 7 also allows more time for decomposition, and therefore higher AHODs, so
there are competing forces involved, which attribute to the year-to-year variation and lack of
obvious trends in AHOD. The AHOD in 2008 remained well above the eutrophic-

hypereutrophic boundry.

EB. Welch and G.D. Cooke
November 285, 2008

Jones, JR., M.F./Knowliton and D.V.
Obrecht. 2008. Role of land cover and
hydrology in determining nutrients in mid-

continent reservoirs:  implications

for

nutrient criteria and management. Lake and

Reservoir Manage. 24:1-9.
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Tcnlrlssolvode

gan Data for 2008

0[DO 9.24|mg/L

1 ;
LK-01 /372008 2|DO 9.38 %
LK-01 6/3/2008 3|00 9.63[mg/L
LK-01 6/3/2008]  4|DO 8.42|mg/L
LK1 6/3/2008] 5|00 6.96{mg/L
[CK=01 6/32008] __6|DO 619 mglL
LK-01 G/32008] 7 611
LK-D1 81372008 a%‘no g
LK-01 6/32008]  8[DO 6.26{mglL
LK-01 &/3/2008] 10|00 8.33|mglL
LK-01 6/W2008] _11|DO 6.38|mg/L
LK1 €/32008] 12|00 6.53|mg/L
LK-01 /32008 13|00 6.43[m
|LK-01 6/3/2008 14|D0O 8.29Img/lL |
ILK—O‘I 6/32008] 15|00 6.41|mglL
LK-01 6/3/2008 16|D0 6.48|m
|LK-01 6/3/2008]  17]DO 6.5 m$
|LK-01 6/3/2008]  18|DO 6.43[mgl |
LK-01 6/3/2008] __19|DO 6.38|mglL
LK-01 /302 20|00 6.39]mglL
[CK01 /37200 21|D0 6.25|mgiL
LK1 6/3/2008] 22|00 5.99[mglL
LK-O1 6/3/2008] 23|00 589[mgl |
LK-01 6/32008]  24]DO 5.68]mglL
LK-01 6/372008] 25|00 5.45]mg/lL
|LKD] 6/a/2008] __ 26|00 5.31|mglL
LK-O1 27|00 4.92]mglL
LK-01 7/92008] __ 0]DQ 8.18[mg. |
LK-01 71972 1|00 7.9 mgll |
LK-01 7/9/2008]  2{DO 7.7|m
LKO1 7/0/2008] 3|00 7.56|mg/L
LK1 77812008 Joo 7.17|m
{LK01 772008] __ 5[DO §.27]mglL
|LK-01 7/9/2008 6|00 5.29[m,
|LK-01 7/5/2008] 7|00 3.42[mglt
|CK01 7/8/2008] _ 8|DO 2.05mg/L
LK-01 7/9/2008]  SIDO 1.38] mg/L
LKO1 77072008 10 1.07|mglL
LRO1 /672008 11|00 0.88]mg/L
LK01 7/972008] __12|DO 0.8|m
LKO1 —7/9r2008] 13|00 0.81]m
LK-01 7/0/2008] 14100 0.84|mgiL
LKO1 7/0/2008] 15|00 0.89[mg/L
K01 77972008 16|DO 0.93[mg/
LK1 7/9/2008] 17100 0.98mglL
[KO" 77212008 "1‘5[ka 0.96{mglL
LK-01 7/72008] _ 19]DO 1.07|mg/L
LK1 77372008 QI_DO T.41]mglL
LK-01 7/5/2008]_ 21|00 1.65|mg/L
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mo/L
68| mg/L
A4 mglL
82)mg/L
DO 0.08 ﬁ
CK-01 70972 DO 0.02[mglt
LK-01 7/972008]  30|DO 0.01|mg/L
[CK-01 &14/2008] __ 0[DO 754 |mglL
|LK-01 8/14/2008 1[00 7.34|mg/L
LK-01 aia2008] __ 2|D0 7.34|mg/l.
LK01 emmi‘_ 3]D0 ﬁ%tL
LK-01 /142008  4[DO 7.32/mg/l
LK-01 &/14/20081 _ 5|DO 7.31|mg/L
LK-01 8/1472008] __ 6|DO 7.3]mg/L
LK-01 &/142008] 7|00 7.27|mgiL
LK-01 8/142008] __ 8|DO 6.92|mg/L
LK-01 B4 2008 9|00 6.37|mg/L
LK-01 8M42008] 10|00 5.8[mg/L
LK-01 a14/2008] 11|00 2.98|mg/L
LK-01 814/2008] 12|00 7.45]mg/L
LK-01 8/14/2008] 13|00 0.54|m
LK-01 8/14/2008] __14|DO 0.7|mg/C
LK-01 8/1a;2008] 15|00 0.1]mg/L
LK-01 8/14/2008] 16|00 0.06/mg/L_|
LKD1 §1y2008] 17|00 0.05]mg/L
LK-01 8/14/2008]  18|DO 0.05]/mg/L
|u<~n1 8/14/2008] 19|00 0.05mg/L_|
LK-01 &/142008]  20{DO 0.05]mg/L
LK-01 a/142008] 21|00 0.04[mg/L
LK-01 8/14/2008] __ 22|DO 0.04[mg/L
LK01 /1412008 __ 23|D0 0.04[mg/
{LKO1 8/14/2008] 24|00 0.04[mg/L
[CR=01 8/14/2008] 25|00 0.04]mg/L
LK-01 Q/22/2008] __ 0|DO 6.74[mg/L
LK-01 972212008 1[DO 6.67/mg/L
LK-01 —o/22008]  2IDO 6.67|mg/L
LKO1 9/22/2008] 3|00 6.65mgll
LK-01 §/22/2008] __ 4|DO 6.76|mg/L
LK-01 9/2272008] 5|00 €.94[mg/L
LK-01 5/22/2008 6]D0 6.67|mg/L
LK-01 o/22/2008]  7|DO 6.23|mg/t.
LK-01 9/22/2008] __ 8|D0 6.09[mg/iL__|
LK-01 NI 3[D0 6,16 mg/L
LK-01 @222008] __ 10[DO 6.03mg/L
LK-01 9/22/2008] __11}00 _ 5.67\mg/L
{LK-01 9/22/2008] __ 12|DO 3.48|mg/L
|LK-01 w22/2008] _ 13|DO 0.91 mgiL
LK-01 9/22/2008] 14|00 0.57|mg/t
LK-01 92272008 15|00 0.70[mg/L
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LK-01 9/22/2008] _ 16|DO 0.31|mg/L
LK1 OT22/2008|___17]00 _ 0.12]mg/L
LK-01 9/22/2008] 18|00 0.10[mg/C
LK-01 9/22/2008] _ 18]DO 0.08] mg/L
LK-01 9/22/2008]  20jDO 0.07|mg/L
LK-01 9/22i2008] 2100 0.07[mg/L
LK-01 922/2008] 22|00 0.07[mg/L
LKO1 9/22/2008| __ 23|DO 0.06}mg/L
LK-01 92/2008]  24|DO 0.06|mg/L
LK-01 92272008 25|00 0.18mg/C
LK-01 922/2008] 26|00 0.75|mg/L
LK-02 €/32008] — 0[DO 8.76mglL |
(k82 6/3/2008] __ 1|DQ 8.84]mglL
LK-02 6/32008] __ 2|DO 8.85Imgil
LK-02 /32008  3|DO 8.63]mgl
|LK-02 6/3/2008 4|Do 8.56[mglL
LK-02 6/32008]  5|DO 8.52]mgl
LK-02 6/3/2008] _ 6|DO 8.55|mg/l.
CK02 6/3/2008 ?k)o 8.37|mgl
LK-02 6/ar2008]  8|DO 8.25/mgll
LK02 SR2008] 9|00 5.68mglL
LK-02 €/372008] 10|00 4.54]mgl.
LK-02 6/32008] 11|00 4.4|mg/L
LR02 6/3/2008] 12|00 4.7|mgl
LK-02 &/32008] 13|00 4.85[mglL
LK-02 6/32008] 14|00 5.03[mglL
LK-02 67a/2008] 15|00 4.84molL.
LK-02 €/372008]  16|DO 4.91mgh.
LK-02 6/322008] 17|00 4.29|mgl.
LK-02 6/32008  18]DO 4.23[mglL
LK-02 6/3/2008]  19|DO 4.28|mglL
LK-02 6/3/2008] _ 20[D0 415]mg/iL
[K02 6732008 21 l-DOL 3.93[mglL
[LK-02 6/3/2008 nlpo 3.59|mg/L
LK02 6/3/2008] __ 23]DO 2.43]mgl.
LK-02 77972008 o0{DO 6.93|mg/L
LK-02 7/52008]  1]DO 8.02lmg/L
K02 7/5/2008 _tz DO 8.08[mglL
LK-02 7/972008] 3|00 8.07|mg/L
LK-02 7/972008] _ 4|DO 8.03|mg/L
LK-02 7/82008] 5|00 8[mg/L
LK-02 77/9/2008]  6|DO 7.93|mgll
LK-02 7/972008]  7|DO 3.56[mg/L
LK-02 7/9/2008] _ 8|DO 1.89[mg/L
[K02 7512008 9|:DO 0.93|mg/lL
LK-02 7/972008] 10|00 0.55]mg/L
LK-02 7/972008] 11|00 0.47|mgi
{LK-02 7/972008] 12|00 0.52|mg/
LK-02 7792008 13|DO 0.6/ mg/.
LK-02 —_7/92008]  14]DO 0.63[mg/L
[CK02 77972008] _ 15|D0O 0.67mg/L

1M

Page 13 of 21



Case 4:05-cv-00329-GKF-PJC Document 1828-2 Filed in USDC ND/OK on 01/23/2009

7/92008]  16|DO 0.64]mg/L
71972 17|00 0.51
7/9/2008] _ 18|DO 0.25[mglC
7/9/2008] __19|DO 07| mght
7/972008]  20|DQ 0.16]mg/
7/9/2008]  21|DO 0.12[mgl

_77ar2008] 22|00 0.06[mg/t
7/9/2008] _ 23|DO 0.03]mgiL
7/92008]  24]DO 0.02]mgi
7/92008] _ 25|DO 0.01]mgit

8/14/2008 0|00 6.6]mg/L.

8/14/2008] 1|00 6.33|mg/L

a14/2008]  2|DO 6.24|mg/L

8142008] 3|00 6.12]mg/L

8/14/2008 4100 6.01|mg/L

8/14/2008] __ 5|DO 5.91]mg/L

&a008 5[0 58 m?mﬂ_

8/14/2008] 7|00 5.75]mg/L

§14/2008]  B|DO 5.74|mg/L
anuzoo:al 9[D0 4.8/mg/L

8/14/2008] 10|00 2.97[mg. |

a/14/2008] 11|00 0.78|mg/L_|

8/14/2008] __ 12|DO 0.2|mgyL.

/1472008 13[DO 0.12[mg/L

g14/2008] 14|00 0.06|mg/L

&/1472008] _ 15]DO 0.05|mg/L

8/14/2008]  16|DO 0.04|mg/L

&142008] 17|00 0.04|mg/L

B42008]  18[DO 0.04]mg/L

&/14/2008]  19]DO 0.03|mg/L

8142008  20|DO 0.08]mg/L

&14/2008] 21|00 0.03|mg/C

8/14/2008| 72|00 0.03[mg/L

§/22/2008] __ 0|DO 7.4 |mg/l

9/22/2008] _ 1]DO 7.36|mg/L

9/22/2008 2|DO 7.36|mg/L

o/222008] 3|00 7.54mglL

5/22/2008] _ 4|DO 7.72|mg/L

_O/2/2008] 6|00 7.68[mg/l

94'321200& 6{DO 721 mg/L

822/2008] _ 7|DO 7.08|mg/L
3/22/2008]  8]DO 7.07|mg/L

o/22r2008]  9{DO 7.03[mg/l

9/22/2008] 10|DO 6.95|m
22/2008] 11|00 6.76|mg/L

8/22/2008] 12|00 6.36|mg/L

9/22/2008] 13|00 5.98| Mg/l

0/22/2008]  14|DO 5.70|mg/L
9/22/2008] __15[DO_ 4.59|mg/l
9/22/2008] __16]DO 3.75]mg/L
W222008] 17|00 3.69[mg/L

12
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LK-02 92212008] _ 18|DO 3.80
(K02 91222008 __19]D0 3.72[mglL
LK-02 9/22/2008] __ 20|00 2.50[mg/L
LK-02 9/22/2008] 21|00 3.40|mg/L
LK-02 922/2008]  22[DO 3.80|mg/L
LK02 9/22/2008]  23|DO 3.64mg/L
LKG2 §/22/2008] __ 24|DO 2.22|mg/L
LK-03 /372008 DO 26.28|mg/L
LK03 6/3/2008 1|po 26.21|mght
LK-03 §/2/2008] '2‘_|oof 25.59mg/L
LK-03 6/32008]  3|DO 25.38|mglL. |
LK-03 &2008]  4|DO 25 24| mg/L
LK03 6/32008]  5|DO 251 mglL
LK-03 6/3R008] __ 6|D0 24 84| mg/L
EK—OS 6/32008]  7|DO 24.72|mgl
LK-03 €/3/2008 3|Do 24.15]mg/ll
[CK03 7/92008]  0{DO 29.37|mglL
|LK-03 7/9/2008 1{DO 29.42|mg/L
Efa TR2008] 2[00 | 29.29Imgl
LK-03 7/92008] __ 3|DO 2017
LK03 72008 4|00 291 m%:
LK-03 779/2008] 5|00 26.06|m
LK-03 7/92008] 6|00 28.86|mgll
LK-03 7/8/2008] __7|DO 27.55|mg/L
LK03 7/372008] _ 8|DO 27|mglL
LK-03 _ [8/14/2008 (8:15 am) 0|DO 28.21
LK-03 _ |8/14/2008 (8:15 am) 1]1DO 28.24[mgl.
LK03 __[8/14/2008 (8:15 am) 2|00 28.25mglL
LK-03__|8/1472008 (8:15 am) 3|00 28.24|mglL
LK-03__ [8/14/2008 (8:15 am) 4|00 28.22|mglL
LK-03___|8/1472008 (8:15 am) 5|D0 27.8|mglL_|
LK-03__ [8/14/2008 (8:15 am) 6|00 27.36[m
LK-03  |[8/14/2008 (8:15 am) 7[DO 27.12/mglL
LK-03 __|8/14/2008 (8:15 am) 8|DO 26.9]mg/L
LK-03 __|8/14/2008 (10:03 am) 0|Do 28.29]mglL
LK-03__ |8/14/2008 (10:03 am) {1[55) 28.26|mg/L
LK-03  18/14/2008 {10:03 am) 2{D0 28.2|mgh.
[K-03___|a/14/2008 (10:03 am) 3|00 28.19|mg/L
[K-03__|8/14/2008 (10:03 am) 4|D0 28.12|mg/L
LK-03__[8/14/2008 (10:03 am) 5[00 27.64]mglL
LK-03__[6/14/2008 (10:03am) | _ 6[DO 27.27|mglt
LK-03 __ |8/14/2008 (10:03 am) 7|D0 27|m
LK-03 9/22/2008]  0[DO 26 91| mg/L
LK03 9/22/2008]  1[DC 26.59| mg/L
K03 9/22/2008] __ 2|DO 25,46[mg/L
LK-03 9/22/2008] 3|00 25.23|mg/L
LK-03 9/22/2008] 4|00 2510]mg/C
LK-03 o22/2008] 5|00 25.00| mg/L
LK03 9/22/2008]  6|DO 25 00| mg/L
LK-03 9/22/2008]  7|DO 24.90|mg/L
[K-03 o/22/2008] __ 8|DO 24.77|mg/L
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LK-04 &/32008] _ 0|DO 8.04[mg/L
LK-04 6732008 1 81 {mgl
K04 6/372008]  2[DO 7.09|mg/L
|LK-04 6/3/2008 31@ 8.88]mg/L
[LK-04 6/3/2008 41D0 6.43|mglL
|LK-04 &/32008] 5|00 6.23]mglL
[LK-04 6/312008 e}oo 8.09|mg/
K04 7/9/2008 0{DO 10.74|mg/iL
[LK-04 7/9/2008 1|00 10.67|mg/L
|LK-04 mfzooa 2|DO 101 mg/t
LK-04 7182 3]Q0 7.99|mg/L
LK-04 752 4|00 6.87mglL
LK-04 mrzooa 5[D0 6.19|mglC
LK04 7712008 6|00 5.08/mglL
LK-04 871472008 (6:50 am) 1] [me] 6.15 mgl
LK-04__[8/14/2008 (6:50 am) 100 5.87|mglL
LK-04 _[5/14/2008 (6:50 am) 2|DC 5.93[mglL
LK04__|8/14/72008 (6:50 am) 3[Do 5.91|mglL
LK-04 8/1 42008 (6.50 am) 4|1DO 5.43|mg/L
LK-04  |8/14/2008 (6:50 am) 5|D0 4.72|mg/lL
CK04 |74 50 am) 6|00 3-55 mg/L
LK-04  [8/14/2008 (10:20 am) 0|DO 9.68]mg/L
LK-04  [8/14/2008 (10:30 am) 1|DO 9.05|mg/lL
LKD4  [8/1472008 (10:30 am) 2|00 7.59[mgl |
LK-04  [8/14/2008 (10:30 am) 3|DO 6.65[mg/L
LK-04 _ [8/14/2008 (10:30 am) 4|00 6.38| mg/L
LK-04 8/14/2008 (10:30 am) 5|00 6.15[mglL
LK-04 8/14/2008 (10:30 am) 81D0O 4.42\mgh
LK-04 5/22/2008 o[D0 14,64 mg/L
{Ck04 6/22/2008] 1|00 14.20| mg/L
|CK04 9/22/2008] _ 2|DO Z1|mgll_ |
[CKo2 8/26/2008] 3|00 8.54[mg/L
[CK04 9/22/2008 4|00 7.52|mglL
[Ck=04 9/22/2008] 5|00 6.71|mgiL
LK-04 9/2/2008] __ 8|DO 6.51|mg/L
LK-04 9/22/2008| 7|00 5.89|mg/L
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Average Seasonal” Total Phosphorus for Tenkiller
Data from:1974 - EPA; 1992-1993 OWRB Clean Lakea Study; 2005-2007 COM
* Season is June throu

8/30/1974 . : :
/41992 1992 0.016 0.023 0.027 0.066 0.026|
71211962 1992 0.031 0.051 0.056] 0.084] 0.048
8111992 1962 0.014™ 0.020] o.oa-‘:' 0.081 0.026

8/19/1992 1992 0.038] 0.042 0.057 0.081 0.047]

§/12/1992 1982 0.025] 0.017 0.041 0.081 0.028

812511953 1983] 0.033] 0.040] 0.064 0.097 0.048

7/22/1993 1993] 0.020] 0.022 0.038 0.051 0.027
&/41993 1993 0.016 0.023 0.042 0.076 0.029

8/19/1983 1993 0.021 0.028 0.034 0.061 "0.030}
/21993 1993] 0.015 0.015 0.041 0.093 "0.027|

6/161993 1993] 0.009) 0.013 0.067| 0.103 0.031

573011983 1553] 0.051 0.164 0.059) 0.223 0.117]

6/2972005 2005 0.011 0.013 0.033 0.017

711212005 2005 0.008] 0.011 0.013 0.011

712612005 2005] 0.009] 0.013 0.032 0.178 0.029

— B/9/2005 2005 0.009] 0.017 0.022 0.089 0.023
[ 8/23/2005] 20001 0.017 0.016 0.043 0.143 0.031
9772005 2005 0.012 0.013 0020  0.10¢ 0.021]
912012005 2005 0.012 0.016 0.033] 0.119] 0.027

— 6172008 2006 0,017 0.027 0.037 0.106 0.033

6/14/2006 2006 0.015 0.021 0.034 0.199 0.036

612712006 2006 0.015 0.018 0.033) 0.187 0.033

7/13/2006 2006 0.012 0.012 0.019| 0.097 0.020

712512006 2006 0.008 0.012 0.022 0.116 0.021
B/o/2006 2008 0.008| 0.012 0.021 0.128 0.022

812272006 2006 0,008 —_0.016 0,026 0.157 0.027

911412006 2006 0.008 0.011 0.032 0.102 0.022

8/26/2006 %gﬂ 0.014 0.017 0.037 0.163 0.032

611272007 7 0.019] 0.021 0.050] 0.136 0.036

711772007 2007 0.010} 0.012 0.039)| 0.089 0.023]

8/29/2007 2007] 0.003] 0.003 0.003] 0.032 0.005

~6/3/2008 2008 0.058] 0.043 0.039 0.155 0.054
71972008 2008 0.019] 0.023 0.037 0.071 0.029

8/14/2008 2008 0.018 0.020 0.041 0.122 0.032

*Changed from 140 to 14 ug/L
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Page 18 of 21

Data from: 1974 - EPA: 1988, 2001, 2002, 2003, and 2004 Army Copa of Engineers; 1962 and 1993 - QWRB Ciean Lakes Study.

2005-2007 - COM
* Season s -Juna th Septembar
-~ ‘ a— . - ~ . ]
a/301974) 13’3} 6. ¥ 66 72.0 (3
mm} 1 76, 15.3 133 20. 155
&/17/1986 1986 204 351 322 %
mna‘:lae mq 7.3 15.0| 30.9 7
7H5/1988 1986 12.1 16.4 22.5 17.9|
7/20/1986 1986 99| 13.7 18,2 14.8
1588 14.9| 1.8 R | 15§
1966 8.3 7.0 214 12,
9/23/1968 1% 9.1 12.2 3.5 16.4
B/ 1 5.4 16.5 157 15.0
mﬁzl 26.0| 39, 45 38.0|
annsg' 1892 12.1 133 28.0] 8.3|
&15/1992 % 101 13.4 18.8 5|
8121592 6.3| 1.0 18] 12.6
82511983 1693 39,1 334 403 38.8
1593 S;ﬂ =57 12, 7.0
&/4/1593] 1983 8. 13.8 23.5| 75,
8151993 1993] 7.0 10.5 16.9 12.3
_W'ﬁ_ﬂ 1993 z;gll 233 18.5] P ]
W16/199 1993] 10, 71.6 23.5 58|
9/350/1593] 1993) 5.;{' 8.8 13.7 11.9|
62172001 2001 iT7. 22.4 24 ﬂ 23.5|
77267200 200 Xl | 1.2 3. 5.0
BA 772001 2001 11.6] 1.1 17.4 13.4
2001 65 53] 17. 0.3
B/20/2001 2001 4, 8.8 5.7 8.4
61212002 11.0] 15.4 19. 15.5|
710/2002] % 5.5 4.8] 8, 5.4
8/B72002 7.8 6.6 10.4] 8.9
911372002 2002 3.8] 10.5 11.% 10.6
6732003 2003) 7.3 8.7 33.2 17.2
TRI2003 % si{ 5] 6.1 G.
42003 52 4.0 v.g‘l 83
Q/B/2003] 4,9 z.ﬁ g 6.5
[ 10/0/2008 200 (X 5 108 ;
6672004 27.2 26.9 205
71472004 2004 3.5 13.2 18. 13.9
322004 3.8 10.9 13, 11.8
9/20/2004 2004 48 7.3 10.1 7.8
B/2/2005 2005) 2.0 19.8 12.8 18.8!
61572005 2005, 14.7 16.1 26 4 18.0|
6/20/2005 2005 10.7) 13.3 18.6] 13_3
7H 22005 10.7 13.4 174 13,
7262005 mél 7.7 12.0 20.4 3.7 14.3
/820085 2003 13.7 184 12.9] 154 15.8|
8/23/2005 2005 10.7) 11.3 16.4 372 14
9/772008} 2005 10.6| 10.3 13.4 18.1 117
ST202005 2005] 79| 10.7 11.5] 761 15.
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“Beasonal Average Ghl Values for Tenkilier (Coninued)

&M 15.1 14, ) 153
871472008] 2008] 4, 10.2 15,8] 19.2 10,8
6/272006 2006} :gl 9.0 16.3 26.5 11,2
711372006 2008} 56 8.0 75 18.1 7.2
7/25/2008] 2006 3.7 5.2 9.3 gg g.:

BR2006 2008] 2.7 4.0 7.8 : ;

27| [%i 8.1 _s_g_.fl 7.0
971 472008| % — o0 32 116 25.0] 8.5
Q262006 2.2 36 16.3 23 3.0
6/12/2007 2007 14.§| 7 244 %1 6.4
707, 2007 6.2 6.5 16.3 2.9 10.0
B/29/20071 2007| 7.8 (| 10.2 :mﬁl 8.5

6/3/2008] 2008] 13,34 14.5] 9.9 276 15.8|

7/NZ008| 2008 16.7) 17.9| prk 245 19.1|
8H 2008 94 8.5 16.05 20.35 11.8
o/22/2008 2008, 5.34) 5.042 10.68 37.38 9.7
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Average Seasonal” Transparency for Tenkiller
Data from: 1675 - EPA; 1886, 2002, 2003, and 2004 - Amy Corps of Engineers; 1852 and 1963 - OWRE Clean Lakes Swidy; 2005-
2007 - COM
* Ssason is June twu Sap

K| ]

| ;

1- -

] 2.9] 2.8 P

27 z1 1.
24 1. 1.7

18 1.5] 1,

1982 1.7 1.66 15

1 2, T. T.
1997 2.3 1. 1.7

1083 i 4_| 1.56 14
TN 803 2 2.1 8
(TR 1993 i-l 71 i]
Eﬂﬂﬁsi 5] z L | 73
WO 903] 2 185 E
(RIS [ 3.1 24 1 2.0
TR 1553 33 2.8 4] 2.3

a1 12001 2001 73 z 1;[ 1.
12602001 Z001 21 Z 4 ;}l

2001 % 1. 1 1.
[ oA2001 2001 30 20 1.0 2.0
£/20/2001 2001 3,3 2.3 3 2.3
6122002 2002 6] 1.5 4 1.;]

702002 2002 1.3 1.2 Kl 1
2002 1.9 1.8 B 1.8

W132002 20 Z5 1.8 14 0.9 :
"Era/2003] [id] 1.2 b 1.2 0.8 4
7022003 2003 8 1.81
/412003 03 1.6 23 B 0.9 1.0
wﬁ'ﬁl g aix] 1.4 21 14 0.8] 1.7
& &2004 2004 1.7 3 1.3 3.1] 1.4

[ 771472004 %g 1.2 i 0.9 gg_!

B/12/2004 2 2 13 0. al
92072004 2004 34 25 17 08 25
8122005 1.8 1.0 1.4 17
6152008 2008 22 1.7 i 1.0]

2.5 7.5 T8

TN 2008 2005 o 15 1 1.5
FT262008 2005 25 2| 1.25 05 ]
BAV2005 BB 21 5 125 0.6 15
WZ2005 2005 7.5 2 1 0.2 17
017/2005 2005 25 2| is [ 1.8
/2072005 e 275 -] 075 028 13]
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78 0. 1,
2. k] .
2.9 2.5 9] 2
23| %‘ 0.5 :
ERL] 2 0.8] 2.5
3 2.5 0.5 23
S.'S_?I 3 7 1% X0
575 -] 73 o.ﬁzs 31
4] 1.3 1.15 £ 1.2
2.3 18 0.8 T
21 é"l E B
5| 1 0 .25 =1
15 1.5 0.75 0.8] A
1.75 1.8 1 0.5 1.5
3 P | 7 73]
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